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(64) Bis(nitro-1-imidazoJyl aOcyiainino) platinum oompiaicas usofful in 
radiothorafiy or chemothoraiiy 



(57) Compounde of formula (1): 




{CH2)a<C«H)j^(CH2)^{CHDH)^(CH2>e^3 



PtaCj (I) 



J2 

inwhiph: — 

R, represents a hydrogan or — afkyt. 

end Rj oach (ndepondentty represent hydrogen or C^^^^ alkyl 

X represents a pharmaceutically aocaptabie Ugand Incapable of co- 
ord^iating to platinum more strongly than does nitrogen of the moiety — NR^R,, 

a is 1 or2,bls0, 1 orZ^cIs 1 or2,dl8 0, 1 or 2, els 0, 1 or 2 provided 
thatlH-d Is no greater than 2 and when d is greater than 0, e is greater 'than 0; 
are useful In increasing the senslthrity of tumor celJs to radiation in radiotherapy 
and also in potentiating or enhancing damage to tunnors by chemotherapeutie 
agents. 

Imermedlates of the formulae 



(II) 



in which R^=R,»H 




fai2)^{CH0H),j,(CB2)^(CH0H)^(CH2)e-lI^ 




(IV) 



and 



H^C 

are also claimed. 



CH( CH^ )^(CaK>H>^ ( CHj ) 




(VI) 
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SPEQRCATION 

Improvements relating to compounds usofful in radiotherapy or chamotheropy 

This Invention relates to oompounde uaeful In the treatment of cancer patienta bf radiot herap y or 
chemo^rapy* to a prooeea fDr the producdbn of such compounds, to formulations for administration 
5 and to mediodaoftreatinci such patienta 

Accordingly, the preeent invention comprises a compound of fonnula I 



J2 



11 

(dH2);(cHOH)j,(ca2>^(caoH)^(cH2)3iaR2R3 



M2ptX4 



ill 



In which ^— 

represents hydrogen, C, — Cg alkyU 
10 Rj and RjrepTBsem hydrogen or Cf—Ct^lkyl* 

X represents a phannsceutically acceptable llgand Incapable of co-ordinating to platinum more 

strongly tiian does nitrogen of ftxe moiety — NRaRi 
a is 1 or2 
bisO— 2 
15 cl8lor2 
dIsO— 2 
Q 13 Q — 2; 

piovfded that b+d are no ^eater than 2 and when d is greater than 0^ e Is greater than 0, 

PhermaoeutJcsliy acceptable Ogands X may be monodentate or form part of a bldentate iigend X^ 
20 Ahhough X pTsferabiy represents halogen and especially chlorine, the compound 1 may ahomadvely 20 

oompriae a bidentslB ligand of the formula — O.COXR.RhCO.0— . for wcample. In which formula 1^ and 

Rw, which may be Idendcel or dlfiidrent. each represent hydrogen or an alkyl aryU aralkyi, alkenyl, 

cycloalkyi or cydoalkanyl group or CR A repiassnts a cycloalkyi or cydoalkenyl group. Monodortato 

ilgendsX may be identical or dlffsrent 
25 Although when X» represents a Wdentate ligand the configuration of the complex ie necessarily 25 

els, this configuration is prefenBd when Xa represents two monodentate llgands. 

R,, when oriier than hydrogen, is typically a methyl or Isopropyl group. Substituents R^ are 

typically located at the ring 4 or 5 poaltion and the nhro group Is preferably located at the 2 positfon In 

the tmidszoie ring. u «&.^d on 

30 Ra and fl^ both typically represent hydrogen although compounds In which one or both of 1^ and 30 
Ra represent an alkyl group are also of Interest ^ ^ 

ft Is generally preferred tiiat the skie chain comprises no more than five cartusns aothst 
a+b+o4d+e>B. Tho presence of an hydroxyl group on the beta carbon whh respect to the InUdazoie 
ring Is elso generally preferred. In which case virtien b Is 1 or 2, a Is usually 1 . Side chains of particular 
35 interest include the following, (Im represents the Imklazole ring): — 35 
Im— CHtCHjNH, {8«-1 , b=0, c-1, d=0. e=0); 
Im— CH^CHOHCHaNHj, ^ ^ ^ ^^^^ 

{a=l , b=1 , c=1 . *=0, e=0); Im— CHaCHOH(CHa)aNHa 
(a«1 . b=1 , c=2, d=0, e=0): Im— CH^CHOWCiyaNH, 
40 , b«1 , c=2, d=^, 6«1 ); Im— (CHjiCHOH CHjNit 40 

(a=2^ ^ d=0, e-0); Im-CH^OHCHOH CHaNH, 
(a=1 b — 1 c— O cMlt^'D- 

Compounde I may bo produced. In accordance with a further aspect of the present tnventiw by 
reacdbn of a compound off fonnula 11 preferably In the fbnm of an add addition aalt e-g. a hydrochloride, 
45 with a pletinum compound of formula III: — ^ 



wherein IWI represents an alkali metal e.g- potassium, X typically represents chterine. 

When die compound II is in the form of an add addition salt, the reaction la usually conducted In 
50 the presence of a base such as sodium hydrwclde so that the free amine Is liberated for reaction with 50 
the compound III. 



2 
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Intermecnate compounds li are also fnctuded wKhIn the scope of the present invention, provided 
that R2 and Rg both represent hydrogen. 

Compounds of formula \l particularly those Tn which R2 and R, both represent hydrogen, may be 
prepared In accordance wftii a further aspect off the preaent InventlDn by treatment off a phthalimlde 
5 compound off fbnmula IV with hydrazine, typically f n hydrated form, suitably In a prodc aolvant such as 
an alcohoL 



rr 



H02 




Intermediate compounds of formula II wheiein one or both of and R» represent alkyi groups 
may however be produced by following a method de8cr&>ed In UK Patent Application No. 20031 54A* 
10 IntermedietB compounds IV are also Included within the scope of the present Invention end may 10 
be prepared. In accordance yM\ a yet further aspect off the preaent Invention, by reaction of a 
nftralmldazola of formula V with e compound of formula VI: — 




o*. CO 
H^C CH{ CH2)^(CaOH)^( ^2^er^'^ 




VI 



1 5 The reaction Is usually conducted under bealo condTdons^ in the presence for example of 15 
potassium carbonate end in a protic soh/ent, e-g. an alcohol. 

Intermediate compounds VI ere also Included within the scope of the present Invention, 
CMaIn compouTMls IlA off formula II may also be produced In accordance with a further a^ct of 
the present invention by reaction of a compound off formula Vli with ammonia, prefarably In aqueoua 
20 solution: — 20 




NO2 



IlA 




Rj^ ^(CH^)^(CaKMB)^j^ CH CH^ 



Such oompounde IlA may, of course, be readily converted into add addition salts thereof by 
treatment with adds. 

25 Compouncfo I are uaefful bi Increasing the aensMvtty of tumour cello to rmilation in radiotherapy 25 
and also In potentiating or enhancing damage to tumoura by chemotherepeutic agents. 

The compounds may be formulated In a manner apprc^ate to the treetment for which they are 
to be uaed by t)rlnglng them Into association with pharmaceutically compatible carrfers or diluents. The 
compounds may be included in a dosage form such ss a tablet or capsule, for example a capsule 
30 corriprislng Imown formulation components such ss one or more of those described In Example A of UK 30 
Patent Application No. 20031 54A. The compound may also be formulated for Intravenous 
administration e^. In a saline drip solution. 

When employed as a radiation sensftizTng agent. In accordance with a further a^ect of the 
present Invention, e compound I is administered to a patient having a radiation sensitive cancer prior to 
35 Irradiation of said cancer. 35 
A compound I may, however, in a yet further aspect of the present Invention be employedfor 
chemopotentiation of a chemotherepeutic agent by administration of ths compound to a patient having 
a localised or metastatic cancer. Administration of e compound I Is generally carried out prior to or 



GB 2 131 020 A 3 



Bimuttansously wfth administration of the chemotherepeutic agent, for example metphlan, 
cydoplioifxhamide or 5-fluorouradl or CCNU (H2-H;h!omethYl)-3-cveiohexyl-1 -nitrosourea}^ 
The Im/ention is iliuetratad by the foilowing Examplasa — 

Example 1 

5 Dichloro-^i8BH2-nitro-1-imlifaioly1}eSliylam!iie^ 9 
41 6 mg (1 mmcA potansfum tetrachloroplatlnate <il) is dissolved in 20 ml of water« fittorad and 
adcfed to a solution of 3 1 2 mg (2 mmof) of 2-(2-nltro-1 -4midezolyOelh^amine. Ibe mixture is stined at 
room temperatim for 8 hours and a yellow solid piBclpltBtBa. This predpltafe Is filtered, washed 
sequentlaliy with water, methanol and ether and then dried at room temperatura In vacuo for 1 0 — 20 
10 hours to gIvB the product, yield 41 7 mg (72%). 10 

Example 2 

Ndiloro-bis[3^2H:iitrO'1-4midazo{yl)-24iydrQKypropyiamliie] platinum {11} 
(a,) N-[3^2-^itro-1-lmldazolvi)-24iydroxypropvaphtfiailmlde 

A mixture of 3.39 g (30 mmol) of 2-nrtroimlda2ola, 6.70 g (33 mmol) of N-(2,3- 
1 6 epoxypropyDpirthaiimlde, 0.50 g of anhydrous potassium carbonate and 1 00 ml of ethanol Is heated 1 5 
* under reflux for 5 — 6 hours. After 1 —2 hours a new, crystallina solid begins to form. The hot mixturs Is 
filtered and the soDd Is washed wKh wafer* boiling ethanol and dried to yield 6.61 g (59%) of N43^2- 
nitro-1-4m!dazolylh2-hydroxyprcvylIphthaiTmlde as a yellow coloured crystalilne eolid, m.p. 212 — 

214»C 

20 (a2}N-[3^2^Hn>-1"imidaiolyih2-liydroxyprop^ 20 
(AHemstiVe method) „ , 

A mktura of 5.10 g (30 mmol) 1-(2.3-epa)cypropylW-nlti^mldazder 4.41 g (30 mmoll 
phthalimide, 0.60 g anhydrous potessium cari^onate and 1 00 ml ethanol Is heated under refluxfbr 4~ 
1 6 hours. Durbig reffuxtng a new, crystalline solid begins to form. The hot mbcture Is tirtered and the 

25 sond Is washed sequeirtlalhr with water, and boiling ethanol and dried to give 5.89 g (62%) of lsK3-(2- 25 
nitro-1-im!daiolyl)'2-4)YdrDNypropyi]phthalimlda as a yellow coloured crystalHne solid m^^. 212 — 
214«C. 

(b) a-(2-Nitro-1-uniduolyl)-2-hydrDxypropylamlna hydrochloride 

A mbcture of 1 6.08 g (60 mmd) N"l3-(2-nitro-l-lmldazoleJ-2-^vdropropylIphthanmide, 2.76 g 
30 (55 mmol) hydrazine hydrate (99—1 00%) and 200 ml ethanol Is heated under refluxibr 1 — 2 hours. 30 
After cooling, 50 ml erf water !s added and ethanol is rsmavsd by concentration under reduced 
pressure. The mtxtura Is warmed to 50*»Cfor 1 hour with 100 ml of SNHO and allowed to cool to room 
temperature over 30 minutes. The iMhalfaydivslde la removed by filtration. The filtrate Is concentrated 
under reduced pressur«i and the residue Is redlsaolvad In the minimum quanthy of hot water, treated 
35 with decokMiris&ig charooaU fUtered and attowed to crystetiise to yield 7.83 g (70%) 3-<2-^ltro-1 - 35 
lmfdazolyl)-2-hydroxypropyiamine hydrochloride in the fonm of a white coloured cr^^lline solid 
mMng pdnt 21 1—21 3«C 

(c) WchIoio-bls[3^2-iiitro-1^mWazolyl)-2-hydroxypna|iyto platinum (II) 

41 5 mg (1 mmol) KaPtCU and 4.46 mg (2 mmol) 3-(2-nltro-1 -imldaa)lylV-2-hydroxypropy!amlne 
40 hydrochloride are disso Wed in the m Wmum amount of water, fi ttered and IN NaOH {2 ml) Is added to 40 
the sdution which Is stirred at room temperature for 4 — 20 hours when a yellow precipitate forms. 
Further material Is obtained on allowing the filtrate to stand. The product is filtered off, wa^ed 
sequentlaliy with water, methanol and ether and dried at room temperature In vacuum for tO — 20 
houra to yield 5.08 mg (79%) product 

46 Examples 

Diah1orQ-bis[4H2-rihi^14midazoiyll-»4iy«koxybutytaml^^ platinum CH) 

(a) rM3-butenyi)phthaiiniide ^ ^ ^ 

A mbcture off 37.0 g (OJi mo!) potassium phtiiailmlda.29^ g (0.22 moO 4-bromo-1 -butane and 
1 50 ml N,N.dlmethylfbrmamldB la heated at 1 0O— 1 20»C for 1 .5 houra. The precipitated potassium 

50 bromide Is fntered off, and tha axesss 4-bromo-l -butane and N,IM"dtmethylfonnsml dB are removed 50 
under reduced pressure. The resldus Is taken up in chlorolbnmAfvater andchlorarfomn extract Is waahed 
sequentiaRy with 0.1 N sodhim hydroxide, water and then dried. Fihration and concentration ghres a 
yeilow4>rown oil which Is axtracted with hot petroleum ether hp, 60-80*^0 and the Insoluble material 
la removed. Ihe resultent solution Is concentrated and, from this. 23 g (57%) N-(34iutenyi)phithalimIde, 

55 Is obteined aa a white ciystalline solid m.p. 50 — 52''a 

(b) N-<3«4-^K»cybutyl}ph1halimlde , ^ ^ ^ 

To a aolution of 20.1 0 g (0.1 0 mo!) N-(3-butenylJphthallmlde and 0.50 g 3-tert-butyl-4-hydroxy- 
5-methylphenyt sulphide In 200 ml 1 ,2-dlchk>roethan8 Is added 22^6 g (0.1 3 mol) ^ ^ ^ 
chioropernxybenzolc add In 1 00 mil ,2-dlchloro0thane during a period cf 4 hours at q*>C. After the 
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addition the neaction mixture Is stirred at room temperature frar 1 0 — ^20 hours and then refluxed for 2 
hours. The mlxturs is washed sequentially whh saturated sodium bicarbonate solution, 1 0% sodium 
cartKxiate solution, water and then dried. The 1 «2-d7chIoroethane was removed under reduced 
pressure and the resulting residue Is crystallised from ethei/petroleum ether to gtve 1 7X>6 g (79%) H- 
5 (3,4-epoxybutyi)phthallmldelnthefiprmcf 8whttesondin4s^ — SS^'C ^ 

Ic) N-[4^2-Nltrc^1-4niidasolyl)-3-liyflroixy^ 

In a manner analogous to that described In Bcample 2(e^l there is obtained by reaction of the 
product from the latter procedure (b) N44-(2-nltro-1 -lmldazoly]}-^3-hydroxybutyQphthatlmlde in the 
form of a yellow coloured solid of melting point 220— 222"C; yield (64%). 

10 [d)4^-Nltio-1-imldazDlyl)-34iydroxybutylafnine hydrochloride monohyc^^ 10 
In a manner anelogoua to that described in Example 2(b] there Is c^rtelned by reaction of the 
product from the latter procedure (c), after crystal Ksatlan from watei/ethanol, 4-(2-nltro-1 -Imldazolyl)- 
3-*hydT03^butylamine hydrochloride in ^e form of a white crystalline solid of melting point 1 84 — 
ISG^C; yield (78%). 

1 B |e) Dichloro-bi8[4H2-nitni-1-imidBzoly[)-3-hydroxybutyiBmine] platfanim (11). 1 5 

in a manner analogous to that described In Example 2(c} there is obtelned by reaction of the 
product from -tfie latter procedure (d) dichloro-bis[4H2-nitro-1-imidezoIyi)-3- 
hydroxybutylamlne] platinum (11) in the form of a yellow crystalline soikt yield 588 mg (88%). 

Example 4 

20 Didiiorc>4iis[5H2H[iHrD'1*lmidaiolyi)-4-4iy^^ 20 
(a) N-(4-Paiit0nyl}piithalimide 

In a manner analogoue to that described In Example 3(a) there Is obtained from &-bromo-1 - 
pentene after crystalltatfon from petroleum etiier b.p. 60 — 80^0, N-(4-pentenyl)phthallmlde in the 
form of B white crystalline aoltd. melting point 35--37''a yield 29*04 g (67%). 

25 (b) N-{4»5-EpQxypentyl)plithaUmlde 25 
In a manner analogous to that described In Example 3(b) there Is obtained from the product of the 
latter procedure (a) after crYStallisation from ethei^etroleum ether b.p. 80 — 80^C at a low 
temperature. l4-(4,5-epoxypentyl)phthallmlde In the form of a odourless oil (at room temperature), 
yteld 76%. 

30 (o}N-[B-(2-Nltro-1'4midazoiyi)-4-hydriixypentyi]ph1haiimide 30 
3.39 g (30 mmoi) 2-nltrolmldazoie are heated with 8^ g (30 mmol} 1^4,5- 
epoxypentyDphthallmide and 0.50'g anhydroua potassium carbonate In 1 00 ml of ethanoi for 6 hour& 
The potassium carisonate ia rmoved by flitraHon and the flloatB Is concentrated and allowed to cool to 
give l^[5-(2-n1trt>-1 4m1dazolyl)-4^ydroxypentyi]phthanmlde which la recrystalilsed torn ethanoi as a 

35 yellcyw crystalline solkL melting point 1 50—1 52<'C; yield 5.78 g (58%). 35 

(d) B-(2-Nitro-1-imida2olyl)-4'4iydroxypentyiamlne hydroi^ioride monohydrate 

In a manner enelogous to that described In Example 2(b) there Is obtained, from the product of 
the latter procedure (c) after crystallisation from aqueous ethanoi 90%, 5-(2-nltro-1-lmlda2olyD-4- 
hydroxypentylamlna hy^chforide In the form of a white crystalline solid, melting point 1 48 — 1 A7^C; 
40 yield 74%. 

(e) Dichloro-bis[5H2Hiitro-1-imldazoiyf)-4-liydrQxypemylanilne] platinum (11) 

In a manner analogous to that described In Example 2{c) there is obtained from the product of the 
latter procedure (d) dichlorc-bi8l5-(2-^itro-1-lmidazolyl)-4-hydroxypentylamlne] platinum (II) in the 
form of a brown sticl^ solid which changes to a yellow coloured solid on drying and grinding; yield 684 
45 mg(80%). 

Example 5 

DlGhloro4iie[4-(2Hiltro-1-iRiidazolyi)-2-hydroxybi^ platinum (11) 

(a) 1-(2-Nltro-1-imldazolyi)-3-birtma 

A mixture oil 1.3 g (0.10 mol) 2-nltrolmkJazole, 5.4 g (0.10 mol) sodium methoxide. 0.200 g 

50 aodlum Iodide^ 13.5 g (0.10 mol) 4-bromo-1-4>utene, 100 ml N^N-dlmethyHonnamide and 50 ml 50 
metiianol Is heated et 1 1 0 — 1 1 2^C for 4 hours. The reaction mbcture Is raised to tfie requirmi 
temperature by allowing the methanol to evaporate. The precipitated socfium bromide Is flltmd off and 
the sohrents are removed under reduced pres^re to give a brown oll« which la talcen up In 
chlorofbrm/lN sodium fiydroxlde. The chloroform extract is weshed with vtrater, dried, filtered and 

55 concentrated to give a brown oily residue, from which 1 3^6 g (80%) 1 -(2-Hiltro-l -Imidazoly 0-3- 55 
butane is obtained in the Ibrni of a yellow coloured oil after carrying out column chromotography using 
dffca gel as adsorbent 



40 



45 
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(b) 1-(2-Nitro-1-lmidnolyi}-3/4'«poxyfaiJtBn9 

In a manner analogous to that described In Example 3(b) there obtained^ from the pnxluct of 
the latter procedure (a) after column c^rometo^phy through silica gel column, 1 -{2-nttrO'l- 
imfdBrolyl}-3,4-epoxybutBne In the form of a yelbw coloured oil; yield 88%. 

6 M l^[4-C-Wtro-1-imidBZolvl)-2phydraa^ 6 
In a manner analogous to that described in Example H&Jt there Isobtalned N-[4^2Hiltro-1- 
lmIdaio(yO-24iydrcwybunrQphthanmlde In thoform off a yellow crystalline solids mslting point 1 B9 — 
191«C;yteld|57K). 

(d) 442FNItro-1-iriiidaaoiyO-24iydroxybiitylamlna hydroc^lorldo 
10 In a manner analogous to that descrft>ed Itv Example 2(b} there ts obtained 4-(2-flltro-1- 1 0 

imklazolyl)-2-hydrQxytxjtylam1ne hydrochloride In the form of a pale yellow gum which is 
homogeneous; thin-layer chromatography indicates the yield is 78%. 

(el Dlchlon>-bl8C442-nitro-1 •lmidazoiyl)-2-hydrox^}Utylaiiynel platinum (II) 

In a manner analogous to that described In Example 2(c) ttwre Is obtained dlchloro-bls[4^2-nitro- 
1 5 i-lmldazolyD-2-bydrc»eybutylamlneI platinum (11) in the form of a yellow crystalline soRd, yield 15 

Example 6 _ ^ ^ 

Dlchloro4)lsl442-rMtHl-lmklazolyl)*2A-dlhydnwybutyl^ pMmim (llj 

Mettiod A 

Phthallmlde Is treated with a mbcture of 3 A epoxy but-1-ene« ethanoi and potastium cerbonate 
20 to yield N-<(2-hydroxy-3-butanyOphthal1mlds which Is trsated with fn^or^eridenzolc add In 20 
dichloroethane to yield N-(24iyctoxy-3,4 epoxybutyOphthallmlde. The latter compound is treated with 
a mbcture of ethanoi and potassiuTn caibonate to ^eld 4-(2-riltn>-1 4mida2olyq-2,3-dlhydroxybutyl 
phthallmlde wMdi on treatment with a mbcture of hydrazine and 4N hydrochloric add gives 3-(2-nltro- 
1 -bnldazoiyQ-2,3-dihydrcMybutylamlne hydrochloride. Reaction <»f the latter compound with potassium 
25 chloraplatinate yields the platinum complex. . 25 

Methods ^ 

2-NltrolmIdacole Is reacted wfth a mixture of 3.4-epoxybut-1-ene ethanoi and potassium 
carbonate to yield 1'{2-nltrolmldB2Olyl)-2-hydraxy-3-buten0, which on oxidation by /jt- 
cMoioperbenzoIc add In dichloroethane, yields l-(2-nltroImlda2olyO-2-hydroxy-3,4-epQxybutane.The 
30 latter compounds on reaction with a mbcture of phtiwilmlde, ethanoi and potassium cart)onate 30 
i2-nltrolmldaw)lyl)-2,3-dlhydroxybutyl phthellmide which Is converted to the required platinum 
(»mplex by following Mettod A. 



6 
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Examples 

The followtnQ Examples Illustrate the enhancement ratios obtained by the use of the oompounds 
of Examples 1 , 2 and 4 prior to iiradletlon of hypoxic U79 cells. The remitts are set out in the Table 
together whh oomparison results using the complex 'FLAP'. 



10 BcNa. 



1 




tMM 



StmctufB 




Enhancement Enhancement 
ratio at ratio at 

OJnM maximum 

dosage cone tested 



1.67 



2.13' 



10 



-CttaCHoHCtJiHHj 



pi-a 



1^6 



LBS*" 



Compailson 




NO, 



FLAP 



1^ 



1.10 



«2 



J2 



1.41«^ 



1.1 



1 5 *:ToocIc coneantFBtlon of 0.25 mM (suTVh^al level 40K of oontroQ 
\ 0.25 mM non-toxic concentration 

Claims 

1 . A compound of formula (I) 



(i) 



16 



20 inwhlch^ 20 
R, represents hydrogen or — alkyl, 

and each Independently represent hydrogen or — alkyi, 
X represents a p^amiaceutlcally acceptable llgand incapable of co-ordinating to platinum more 
strongly than does nitrogen of the moiety — NR^Rs 
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8l8l<ir2 
b!8 0,1or2 
cisl Of 2 
dlsO, 1 or2 

5 eia0«1ar2 ^ 
provided tli^ b-Kf Is no greater than 2 and when d Is greater ttian 0, e la greater than 0. 

2. A compound mxirding to claim 1 1n wfiic:h the ptuumaoeuticai acceptable llgandaX are 
identical or different monodentate Ifgands. 

3. A compound according ctalm 2 in wtifch both Uganda X repreaent halogen. 

10 4* A compound according to datm 3 In which both Uganda X reproBent chlorine. 1 0 

5. A compound according to any one of claims 2 to 4 which liaa a cfs Gonfiguration. 
B. A compound according to claim 1 In which represent a bidentate ligand. 

7. A compound according to dalm 6 In which the bidentate ilgand has the formula 

(XCCXCR-RkCOlO — . in which R. and R^, which may bo Identical or different, each reprasent hydrogen 

1 B or an alkyl. aryl, arall?yl, aWcenyl. cydoaMcyi or cydoalkenyi group or CR.Rb represents a cyctoaDcyl or 15 

cydoalkenyt group» j , j 

8. A compound according to any one of the preceding claims in which is a methyl or iaopropyl 

group- e 
9- A compound according to any one o* the preceding clelnna In which Rt la located at the 4- or B- 
20 positk>n and the nitro group la located at the 2'poisHion In the ImldaaEolerin^ 20 

1 0. A compound accoidlng to any one of the prececfing clalma In which R^ and both represent 
liydrogen. 

1 1 . A compound according to any one of the preceding clalma In which a+b+c+d+e>5. 

1 2. A compound according to any one of the preoeding claims In which b la 1 en* 2 and a le 1 . 

28 13•DIchk>ro4)bK^2Hlltro-1-lmldazolyl)ethylBmlne]platln^^ 25 
14. DlchlorQ4jl8[342Hiltro-1-1midazolyi)-24iydrojwro^ lU 
15» D!chioro4W4^2Hfiitro-1-4mIdazoiyi)-^ydroK^ n. 

16. DlcWoro*b[B-{2-nitro-1-lmldazolyiM-hydnMcype^^ pfaflnum IL 

17. DlcWoriHbra[4-^2-^iltro-1-imTda»lyl)-2-4iydroxybutylaiiiInej platinum IL 

30 i8.Dlchloro4Jis[4-{2Hiltio-1-lm!dazolyih2^ihydraxvt>^ . 30 

1 9. A process lor the praparation of a compound of formula (i) as defined in dalm 1 , which 
process comprises reacting a compound of formula (ID 

^(CaDH)j,(CH2)e(CH0H)^(CH2)^HR2R3 

in which Hu Rjr Rsr a, b, c. d and e ara as dsflned In dalm 1 , or an acid addition salt thereof, with a 
3S platinum compound of formula Oil): 

MJ'tX* WW 

wffieiein M represents an alkali metal and X Is as defined In dalm 1- 

20. A process accoidlng to dalm 1 9 In which the compound of fomnula (li) is In the form of its 

40 ****^™^/I^ffOcea8 for the preparaifon of a compound of formula (I) aa defined in daim 1. aald process 40 
bdng aubstantlally aa hereinbefore described In any one of Bjarnpiea 1^6. 

22. A Ibnnulatlon comptlaing a compound of formula (1) as defined in dalm 1 In eaaociaUon wjtn 
a pharmaceutically acceptable carrier or diluenL ... 

23. A method of Increasing the sensitivity to radietfon of tumor calls of a patient having a 

45 radlation-BensitWe cancer, which method comprises admlnlsterir^ to the patient e compound of 45 
fonnuia 0^ aa defined In dalm 1 prior to Inradiatton of said cancer. ^ ^ ^ ^ 

24b Products conteining a compound of formula fl) aa defined in daim 1 and a chemotherapeutic . 
agent as a combined preparation for dmultanaous or separate use or for sequentfai use In which the 
compowid of formula (1) Is administered priorto dm chemotherapeutic agent In the treatment of a 
50 localised or metastatic can<»r. ^. , u,^^ ^ 

25. Products according to dalm 24 In which the chemotherapeutic agent is melphlan, 
cydophosphamlde, &41uorouradl or 1 -W-chloroethy l)-3-cydohe)cyH -nitrosourea. 

28. A compound of fonnuia (11) as defined In dalm 1 9 In which both and R, repreaent hydrogen 

and add addition salts thereof. 
55 27.2-(2-N?tro-1-^midazoh^)ethylamine " 
28. 3-<2-N!tro-l -lmida2olyI)-2-hydroxyprop^amlne hydrochloride. 
29. 4^2-4slitro-1-lmIdazolyl)-3-liydroxybutylamIne hydrochloride monphydrete. 
30. 5-<244lm>-1-lmidaroiylM4iydroxypontylanilne hydrochloride morwhydrate. 
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3 1 • 4-(2-Nttro-1 ^m1dazoM^24iydroxybu tytamine hydrochloricfe. 
32. 3-<244ltro^1<4mlda2Dlyi)-2,3HnhydraxybutWa^^ hydrochloride. 
33. A process for the preparation of a compound of formula (II) as defined In claim 1 7 !n which 
and Rs both represent hydrogen, or an add addition aalt thersot which process comprises of treating e 
5 phtlvBllmlds of formula (IV) 





In which Rir &r c, d and a are as defined In dalm 1 , with hydrazine arKi If desired, converdng tiie 
resulting compound of formula (11) Into an add addition salt thereof. 
34^ A process for the preparation of a compound of fomiula QIA): 




In which R^, a and b are as defined In claim 1 , or an add addition salt thereof, which process comprises 
reacting a compound of formula (Vll): 

KO^ 

/ \ tVIIJ 

In which Rv a and b are as defined In dalm 1 , with ammonia. 
16 35. A process for the preperatkm of a compound of formula (II) as defined In dalm 1 9 In which R, 15 
and R, both represent hydrogen or an acid addition aalt thereof, said procesa being aubstantially as 
hereinbefore described In any one of Examples 2 to 6. 

36. A compound of fomiula (IV) as defined In claim 33. 

37. rH3-{2>N{tn>-1-lm1dazoly!)-24iydraxypropytlphthanm!de. 

20 3a fH4^2-4SIttro-1-lmldaxolyl>-3-hydrcKybutyl]phtfianm!de. 20 

39. N45H2-44ltro-1-4mldazolyl)-44iydraxypentytIphthalTm!dB. 

40. N-l44244ltro-14mldazoM)-24Yydroxybutyi]phthalimkl8. 
4 1 . 4-{2-NltroimlctezolylK-2^lhydraxybutyf phthallmide. 

42. A process for the preparation of a compound of formula (IV) as defined In claTm 33 In which b 
25 Is 1 , which process comprises reacting a nHrolmidazoIe of formula (V): 25 



CV) 



whh ihs oompound of fonnute (VI}: 




(VI) 



In which c, d and e are as defined In dalm 1 . 
30 43. A process for the preparation of a compound of formula (IV) as defined Iri dalm 33 In which b 30 
is 1, said process being substantially as harelnbefora deacrlbed In any one of Examples 2 to 6. 

44. A compound of formula (VI) as defined In dalm 1 8. 

45. fM2,3-£po96ypropyl}phthal1m1de. 

46. N-(3,4-EpaxybiityOphthallmlde. 

35 47. N-(4,5-EtKixypentyl)phdiallmlde. 35 
48. N-(2-Hydroxy-3,4-^poxybuty|)phthaHmlde. 

Prtrtnd tef HarM^laaiya Staflonary Offlca by tha Courter Pmsa, L eai T J i ^tiu n Sya, 1 984. PiArihhsd by tt» Patem Office^ 
26 Southampton BuHdtngai LondDQ» WC2A 1 AY« flpom wWch cogtoB may bo obtalnBd. 



